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Background:Opening of the permeability transition pore (PTP) is a terminal event leading to mitochondrial dysfunction and cell death under 
conditions of oxidative stress (OS). Therefore, strategies that prevent PTP opening may limit OS induced mitochondrial dysfunction and associated 
electromechanical failure. Unfortunately, PTP blockade with cyclosporine A (CsA) has shown variable efficacy in limiting post-ischemic myocardial 
dysfunction and arrhythmias. Here, we hypothesized that strong feedback mechanisms between energy dissipating (PTP) and cardioprotective 
(mitoKATP) ion channels determine vulnerability to OS mediated dysfunction.
Methods:  Guinea pig hearts (N=43) were perfused ex vivo with H2O2 (0.2mM) to induce OS. High resolution optical mapping was used to 
measure spatio-temporal gradients in the mitochondrial membrane potential (MMP) and action potential (AP) across the intact heart. Hearts were 
treated with CsA (0.1 uM) under conditions that altered the activity of mitoKATP either negatively by inhibiting PKC (BDM, 10mM) or positively by 
Diazoxide (DZ, 30uM).
Results:  PTP blockade with CsA markedly blunted (p<0.01) OS induced MMP depolarization and delayed loss of LV pressure, but did not affect 
arrhythmia propensity. Surprisingly, prevention of mitoKATP activation with the PKC inhibitor BDM reversed the protective effect of CsA as BDM 
paradoxically exacerbated OS mediated MMP depolarization and accelerated the onset of arrhythmias in CsA treated hearts compared to controls 
(p<0.05). While activation of mitoKATP with DZ protected against OS induced MMP depolarization (p<0.0001), this effect was abolished by PKC 
inhibition which prevented mitoKATP opening. Investigation of the electrophysiological substrate using optical AP mapping revealed accelerated APD 
shortening and heightened sensitivity to OS in hearts that underwent combined PTP and mitoKATP blockade.
Conclusions:  Our findings reveal that successful protection of mitochondrial function by PTP blockade is strongly dependent on mitoKATP 
channel availability. Increasing mitoKATP activity during PTP blockade is required for limiting OS mediated mitochondrial, electrical and mechanical 
dysfunction.
